
Supplementary Table. Definitions of environmental variables and expected associations with depressive symptoms 
Environmental variable Definition Expected associations with depressive symptoms 
Participant residential 
buffer (GIS) 

An irregularly shaped polygon 
around a participant’s home address 
(geocoded) that approximates 
neighbourhood boundaries. Buffer 
polygons were created for two 
distances (400-m and 800-m) by 
tracing through unique street 
networks in all directions. We 
calculated the total land area (km2) 
of each participant residential 
buffer. 
 

Not applicable 

Gross residential density 
(GIS) 

Number of residential households 
divided by the area of the 
participant residential buffer, 
expressed as households per km2. 

Negative or reverse J-shaped 
Providing better access to destinations, more 
opportunities for physical activity[1] and social 
interactions[2]. However, very high levels of 
density may act as stressors[3]. 
  

Street intersection density 
(GIS) 
 

Number of three-and-more-way 
intersections divided by the area of 
the participant residential buffer, 
expressed as intersections per km2. 
 

Negative or reverse J-shaped 
Providing better access to destinations, more 
opportunities for physical activity and social 
interactions. However, moderate-to-high levels of 
these attributes may be associated with higher 
traffic-related hazards and pollution. Connectivity (EA) Assessed by 2 items: no cul-de-

sacs; bridge/overpass or tunnel. 
 

Civic and institutional 
density (GIS)  

Number of civic and institutional 
locations (e.g., government office, 
public services, school) divided by 
the area of the participant 
residential buffer, expressed as 
number of locations per km2. 
 

Negative 
Access to destinations that provide more 
opportunities for active transport[4] and social 
activities.  

Retail density (GIS) Number of retail destinations 
(excluding entertainment and food) 
divided by the area of the 
participant residential buffer, 
expressed as number of locations 
per km2. 
 

Negative 
Access to destinations that provide more 
opportunities for active transport and social 
activities. 

Prevalence of non-food 
retail and services (EA) 

Sum of number of non-food retail 
and services types across all audited 
street segments within a 
participant’s buffer. 
 

Entertainment density 
(GIS) 

Number of entertainment 
destinations (e.g., theatre, museum, 
community centre, art gallery) 
divided by the area of the 
participant residential buffer, 
expressed as number of locations 
per km2. 
 

Negative 
Access to destinations that provide more 
opportunities for active transport and social 
activities. 

Recreation density (GIS) Number of recreational destinations Negative 



(e.g., sports centre, swimming pool, 
fitness club) divided by the area of 
the participant residential buffer, 
expressed as number of locations 
per km2. 
 

Access to destinations that provide more 
opportunities for active transport, leisure-time 
physical activity and social activities. 

Recreational destination 
diversity (EA) 

Number of different types of 
recreational facilities in 
participant’s buffer, including 
gym/fitness centre (indoor), 
swimming pool, playground, beach, 
park, and outdoor sports fields. 
 

Food-related destination 
density (GIS) 

Number of food-related destinations 
(e.g., restaurant, market, 
convenience store) divided by the 
area of the participant residential 
buffer, expressed as number of 
locations per km2. 
 

Negative 
Access to destinations that provide more 
opportunities for active transport and social 
activities. 

Prevalence of food-related 
shops (EA) 

Sum of number of food-related 
shop types across all audited street 
segments within a participant’s 
buffer. 
 

Prevalence of eating 
outlets (EA) 
 

Sum of number of eating outlet 
types across all audited street 
segments within a participant’s 
buffer. 
 

Public transport density 
(GIS) 

Number of public transport stops or 
stations (e.g., bus, rail, ferry) 
divided by the area of the 
participant residential buffer, 
expressed as number of locations 
per km2. 
 

Negative or U-shaped 
Providing better access to destinations, more 
opportunities for active transport and social 
interactions. However, high levels of public 
transport density may be associated with higher 
traffic-related noise and pollution. 

Prevalence of public 
transport stops (EA) 
 

Total number of public transport 
stops in all audited street segments 
within a participant’s buffer. 
 

Number of parks (GIS) Number of public parks intersecting 
the participant residential buffer. A 
public park was defined as a 
government-designated park of any 
size that was free of charge, open to 
the public and maintained by a 
governmental agency. 
 

Negative 
Access to destinations that provide more 
opportunities for active transport, leisure-time 
physical activity and social activities. 

Prevalence of health 
clinics/services (EA) 

Total number of health 
clinics/services in all audited street 
segments within a participant’s 
buffer. 

Negative 
Access to destinations that provide more 
opportunities for active transport and social 
activities. 
 

Pedestrian infrastructure 
(EA)  

Assessed by 7 items: no steep 
roads/hilly street; footpaths present; 

Negative 
Providing better access to destinations, more 



footpaths well-maintained; no wet 
and slippery streets; 
bridge/overpass or tunnel; no major 
barriers to walking; and presence of 
indoor air-conditioned areas for 
walking. 
 

opportunities for active transport and social 
interactions. 

Sitting facilities (EA) Assessed by a single item: 
benches/places for sitting. 

Negative 
Providing a place to rest outdoors and socialise 
with others. 
 

Crowdedness (EA) Assessed by 3 items: street 
crowded; motor vehicles parked on 
the footpaths; and hawkers and 
shops on streets. 

Negative or reverse J-shaped 
Providing opportunities for active transport and 
social interactions. However, high levels of 
crowdedness may be associated with higher 
levels of noise and stress. 
 

Presence of people (EA) Assessed by 4 items: presence of 
adults or teenagers; elders; children; 
and people talking and greeting 
each other. 
 

Negative 
Providing opportunities for active transport and 
social interactions. 

Traffic safety (EA) 
 

Assessed by 5 items: dirt/grass strip 
separating traffic from footpath; no 
aggressive drivers; street crossing 
aids; no parked cars blocking view 
of incoming traffic; and traffic 
calming devices (stop light; traffic 
island; crosswalk). 
 

Negative 
Providing a safe environment for walking for 
transport and recreation. 

Greenery/natural sights 
(EA) 

Assessed by 2 items: trees along 
street segment; and attractive 
natural sights. 

Negative 
Exposure to greenery and aesthetically-pleasing 
sceneries may improve mental health by reducing 
stress levels[5].  
 

Signs of crime/disorder 
(EA) 

Assessed by 5 items: people 
fighting; homeless people; 
prostitutes; needles/syringes; and 
graffiti. 
 

Positive 
Increase feelings of threat and act as deterrents to 
walking and spending time outdoors.  

Stray dogs/animals (EA) Assessed by a single item: presence 
of stray dogs/animals. 

Positive 
Increase feelings of threat and act as deterrents to 
walking and spending time outdoors.  
 

Litter/decay (EA) Assessed by 5 items: litter; broken 
bottles and cans; dog/animal 
fouling; no attractive buildings; and 
abandoned/vacant buildings. 
 

Positive 
Increase feelings of threat and act as deterrents to 
walking and spending time outdoors. 

Pollution (EA) Assessed by 2 items: noise 
pollution; and unpleasant odour. 

Positive 
Acts as a deterrent to walking and spending time 
outdoors and increases depressive mood[6]. 

Notes: GIS = Geographic Information Systems; EA = environmental audits. 
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